Understanding the nature of rural landscape change during the urbanization process is vital to formulate rural management plans for sustainable development. However, there is little information on how rural landscapes changes and limited evidence as to how it can be improved. There were 244.9 million households in India of which 179.7 million households or 833 million people were in rural areas (SECC Survey 2011). Survey revealed that 87.2 million rural households reported one of more criteria of deprivation, while 92 million households were engaged in casual manual labour and agricultural activities. In agriculture, the role of women cannot be denied. They contribute in every operation of agricultural activities and are also active in allied sectors like cattle management, dairying, beekeeping, goat rearing mushroom production and poultry farming etc. Women participation in total workforce was assessed 27.44% as against 72.56% by male workforce in 2011. Share of women agricultural workforce in total workforce was computed to be 16.57% in 2001 which declined to 6.23% in 2011. Causes of decline may be their participation other sectors with improvement in their literacy rate which rose to 51.50% in 2011 as compared to 33.57% in 2001. The male-female sex ratio has registered a decline of 0.11% as compared to 2001 census. Women holding land account for only 13.31% as against 87.27% by men in Bihar. Share of women agricultural workforce in total agricultural workforce was estimated to be 19.32% as per census 2011. Analysis of CACP unit level data of Bihar for the year 2013-14, revealed that the contribution of women in agricultural activities was assessed to be 35.94%. Women's contribution in agriculture is significant and plays diverse role, still their wages were found 7.04% less than their male counterparts during 2015-16. To strengthen women's participation in agriculture and allied sectors and to improve their access to land, loan and other facilities, Ministry of Agriculture and Farmers Welfare has policy provisions like joint leasing for both domestic and agricultural land under National policy for farmers. Under credit facility provisions government has framed policy for issuing Kisan Credit Cards to women for creating livelihood through livestock practices and agricultural processing. Beside all efforts, there is still a wide gender gap in the state which may be addressed properly for overall development of women and enhancing the rural landscape of the state in particular and nation in general. The paper tries to analyze the role women in agricultural development of Bihar and the issues confronting them.
INTRODUCTION
Agriculture is the first culture that man learnt to practice as a means of livelihood. It is the primary sector of any economy either it is developed or developing. Agriculture is considered the backbone of the Indian rural economy and is a family enterprise and an important engine of rural growth and poverty reduction. India's economic security is heavily dependent on agriculture and in terms of employment; it is the most important source, especially for rural women. Only, 17-18% of India's Gross Domestic Product (GDP) is accounted for by agricultural production. Based on 2012 data, India is home to the fourth largest agricultural sector in the world. It has an estimated 180 million hectares of farmland with 140 million of which are planted and continuously cultivated.
Women in India are the backbone of the society and important resource in agriculture and rural economy. They make essential contributions to the agricultural development and allied and household activities and pursue multiple livelihood strategies. These activities include producing agricultural crop, cleaning animals, preparing food, working in rural enterprises, engaging in trade and marketing, caring family members and maintaining their homes. About 63% of all economically active men are engaged in agriculture as compared to 78% of women. Traditionally, women have always played an important role in agriculture-as farmers, co-farmers, wage labours and managers of farms. They have conventionally been producers of food from seed to kitchen. Women carry heavier work burden in food production, however due to gender discrimination, get lower returns for their work. The multiple role of women leads to a significant contribution in real terms to the productive system. But it is unfortunate that her role is not adequately recognized and properly her contribution not qualified in the male-dominated society. They have been underrepresented in the development process. Despite their dominance of the labour force, women in India still face extreme disadvantage in terms of pay, land rights and representation in local farmers' organizations. Apart from this, women face many challenges due to limited access to productive resources in agricultural production which prevent them in enhancing their productivity (Slathia, 2015) .
The scenario of agriculture has completely changed with change in time but from centuries one thing that didn't change is the visualization of women as key labour in this sector.
Agriculture sector as a whole has developed and emerged immensely with the infusion of science and technology. In developing countries like India, agriculture continues to absorb and employ 2/3rd of the female work force but fails to give them recognition of employed labour. The female labour force in developing nations still faces the oppressive status of being majorly responsible for family and household maintenance. In addition to that their contribution of being an agriculture labour is suppressed under the status of family labour who works in farm in addition to her regular household chores. These problems of the rural women are further accentuated by the tribulations of illiteracy, underdevelopment, unemployment and poverty. Despite of the major productive women labor force in agriculture their needs and problems are somewhat ignored by the rural development initiatives. The multitasking potentiality of female labour bought significant propositions for agricultural productivity, rural production, economic vitality, household food security, family health, family economic security and welfare (Ghosh and Ghosh, 2014) .
The status of female employment in India has been the subject of much debate of late in the national level, due to its intrinsic relationship with female empowerment. The Economic Survey 2017-18 mentions an Organisation of Economic Cooperation and Development (OECD) analysis that indicates that the proportion of women who work has steadily reduced over time, from 36 percent to 24 percent in a decade, (when examined in 2015-16) signalling a decline of 33.3 percent in Female Labour Force Participation (FLFP) in ten years. It also showed that the gender gap in Labour Force Participation Rate (LFPR) is more than 50 percentage points in India. As the Survey Report notes, women workers often constitute the most vulnerable of the workforce as they are "employed in the least secure, informal, unskilled jobs, engaged in low-productivity and low-paying work". Among peers, India performs the worst compared to Brazil, Mexico and Indonesia, according to both indicators analysed by OECD. This is also corroborated by the estimates released by the International Labour Organisation (ILO) and World Bank. They have defined FLFP as percentage of working female population in the 15 years and above demographic.
Agriculture is the backbone of economy of not only Bihar but of country as a whole. In Bihar the average farm size is approximately 0.39 ha, that too is highly fragmented, resulting in many miniscule plots. Further about 60 percent rural households are landless in the state. This situation is more critical in case of women farmers who hold only 13.31% land which is lower than the national average of 13.50 percent.
Women play multidimensional role in sustainable development of economy through their contribution in household and agricultural activities (Singh, et. al,. 2012) . They contribute in every field of agriculture-from land preparation to harvesting of crops. Apart from this, they also manage allied activities like dairy cattle, fodder collection, beekeeping, mushroom production, goat rearing and poultry etc. They contribute substantially in family income generation directly thus help enhancing social status of their families .
Income and its source are important measures to understand the level of households' living standard and ways to achieve that level. Income along with households' expenditure and possessions reveal aspects of income volatility and provides an additional measure of inequality (Meena et. al., 2017 , Meena et al., 2018 . Women play prime role in traditional farming from manual farm activities to agro-processing to homemaking (Majumdar and Shah 2017). On various occasions, women have proved that they can step up farm modernization using modern farm implements, however contribution are less recognized .
Taking into consideration the productive and optimistic participation of women in agriculture the present study has been undertaken. Many of the systematic studies identify the trends of working female labour in agriculture. Empirical studies were conducted and explained on gender roles and gender analysis. The present study would also highlight agricultural operations wise female participation in agriculture with reference to the state of Bihar along with the disparities in wage rates between male and female workers in Bihar agriculture.
METHODOLOGY
The simple statistical methods like averages and percentage were used to analyze the status of women, gender wise population, literacy, share in total and agricultural workforce, and share in landholdings, wage rate and operation-wise participation. The data were taken from Census 2001 and 2011, different Wages Report, Govt. of India, and for operation wise participation of women in agriculture, unit level data was taken from Cost of Cultivation Scheme, Ministry of Agriculture and Farmer's Welfare running in the state of Bihar. Table 1 presents the population of women, their literacy rate and sex ratio in the state. It can be seen from the table that population of women has increased by 25.13% from 2001 to 2011 as compared to national increase of only 17.6%. The faster population increase in population of women is a positive sign of growth of the state. Female literacy rate is still low (51.50%) as compared to male literacy. It is also much below with respect to national female literacy of 65.5% as per census 2011. Sex ratio has declined by 0.11% from 2001 to 2011. But at nation level it has registered increase of 0.75%. Increase in female literacy and population share is good sign of socio-economic growth of the society. per census of 2011. The decline could be due to increase in literacy rate among women, as literate women are getting engaged in other vocations like SHG's, government and private jobs. Work participation in public and private sector has improved the status of women and socio-economic background of family has also improved (Meena et al. 2015) . The increase in farm land holdings a consistent trend since the 1970s, has been slowing down in the past 20 years but there is a rise in the number of female land holders, a possible indicator of higher involvement in farm activities, the provisional agriculture census 2015-16, has revealed.
RESULTS AND DISCUSSION
The trend may reflect migration of men to cities for non-agricultural activities and also explain slowing down of land division as rural people seek alternate livelihoods.
The figures show landholdings have doubled in past 45 years (from 71 million in 1970-71 to 146 million in 2015-16), resulting in decline in average size of farms by more than 50%, a real worry for policy-makers as this makes agriculture un-remunerative for farmers.
The gender wise worker participation in agriculture in rural and urban Bihar is presented in Table 3 . The table reflected that as per census 2011, out of total 54.13 lakh cultivators in the state women cultivators were only 7.24 lakh with majority 7.09 lakhs living in rural area of the state. The share of female agricultural workforce in total agricultural workforce was estimated to be 19.32% in the state. Female agricultural workers in total agricultural worker were computed to be 19.48% and 14.01%, for rural and urban areas, respectively.
Participation of women in different agricultural operations
Participation of women in different activities of agricultural operation was estimated using plot level data of Cost of Cultivation Scheme for the year 2013-14 for the state of Bihar and the findings thus obtained are shown in Table 4 . The findings pointed out that major participation of women labour was observed in harvesting of crops (14.56%) followed by sowing of crops (11.36%). Overall participation in all the farming operations was assessed to be 35.94%. Ownership of land resources is another issue confronting the women farmers in Bihar.
Female land holdings accounted for 8.50 lakh ha in the state ( Source: Agricultural census 2010-11
Wage disparities due to gender
Women agricultural worker represent sizeable proportions continue to receive lower wages than men. The ministry of labour puts the difference at 60% of women wages, while the Indian Labour Journal showed that women are paid 75% of men wages (Yadav, 2014) . Low wage rates of female labour are due to the seasonal and informal nature of employment, wrong pre-assumption that female do less work than their men counterpart (Sakamma and Umesh 2018) . 2000-1, 2006-7 to 2008-9, and 2013-14 to 2016-2017 , at real prices. We use a three-year average to compare the beginning and end of the sub-periods under study.
For major agricultural operations the male-female wage rate disparity at the state level is not very large (above 0.80). The disparity in wage rates has either been stagnant or declined at the State level 
